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Abstract
Since 2008, when the outbreak of rabies in Bali began, 45
patients have attended GeoSentinel or EuroTravNet sites for
rabies post-exposure prophylaxis (PEP), representing 12.6% of
all travellers seen for PEP in all network clinics during the same
time period. This suggests that Bali is emerging as a commonly
visited destination among travellers presenting for rabies PEP.
The data demonstrate that the majority of animal-related injuries
in travellers returning from Bali are associated with exposure to
monkeys, and not dog bites/scratches. The clinical implications
of this are discussed.
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On 17 November 2008, the ﬁrst human death from rabies
virus infection occurred in Ungasan, Bali, following a dog bite
[1]. By 27 December 2009, 27 human cases had been
reported occurring in widely separated parts of the island,
but predominantly in the south, in Tabanan and Ungasan [1].
As of 13 March 2010, the number of human deaths reported
had surpassed 40 [2]. Prior to 2008, Bali was considered
rabies-free. With the current outbreak and the current esti-
mated dog population on the island being 500 000, the Bali
Veterinary Agency is attempting to control the canine rabies
outbreak through a mass vaccination programme and the
destruction of animals [2].
Although no human rabies cases have yet been reported
among foreign travellers to Bali, the potential risk of rabies
infection to travellers is highlighted by the present report on
international travellers to Bali who sustained animal-related
injuries and sought rabies post-exposure prophylaxis (PEP).
Clinics reporting PEP cases in travellers injured in Bali
between November 2008 and March 2010 were identiﬁed
from the GeoSentinel (http://www.geosentinel.org) and the
EuroTravNet (http://www.Eurotravnet.eu) networks. Most
travellers were seen in clinics in Australia–New Zealand
(21 patients) followed by Singapore (16 patients) and France
(six patients), representing 12.6% of all travellers seen for
PEP in all network clinics during the same time period. Most
travelled for a short time (<3 weeks), for tourism purposes,
and frequently with organized travel itineraries (Table 1).
Only four individuals received pre-travel rabies vaccination,
although 18 presented for pre-travel advice (Table 2).
Monkeys accounted for the majority of injuries, most of
which were classiﬁed as ‘severe’ according to the WHO cri-
teria [3]. The Essen intramuscular vaccine regimen (one dose
on days 0, 3, 7, 14 and 28) was used in most non-immune
individuals. Rabies immune globulin (RIG) was indicated in 38
patients according to WHO recommendations [3], yet only
two received RIG in Indonesia, whereas 33 received RIG
after leaving, with a mean delay between injury and RIG of
15 days. Three patients received their ﬁrst vaccine injection
in Bali, and presented to a clinic outside Indonesia more than
7 days later and so were not eligible for RIG administration
[3]. No case of rabies was observed. Detailed information
about place of exposure within Bali was available for 28
patients; most monkey-related injuries occurred in Ubud
(81.0%).
These data demonstrate, ﬁrst, that animal-related injuries
in travellers returning from Bali occur and, second, that they
are rarely associated with dogs but, instead, are mostly
related to monkeys. The surveillance networks do not
capture all cases of rabies PEP required by travellers to Bali,
and so extrapolation of this information to all travellers is
limited. However, this ﬁnding is consistent with a previous
study showing that the likelihood of injury from monkeys
was higher among travellers returning from Asia compared
to other countries [4]. Approximately 700 000 tourists visit
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the four main monkey temples on the island of Bali
(Padangtegal/Ubud, Sangeh, Alas Kedaton and Uluwatu)
annually [5] and an estimated 6% of these visitors, at least,
are bitten by macaque monkeys [6].
Regarding the need for rabies PEP following monkey bites/
scratches, WHO and the CDC provide no speciﬁc guidelines
for non-human primates (NHP)-related injuries. However,
expert opinion is that individuals injured by NHP in rabies-
enzootic countries are at potential risk of rabies and should
receive PEP (unless the animal is tested for rabies infection),
in accordance with usual practice in canine rabies-endemic
areas [7,8]. Although rabies cases in humans resulting from
transmission by NHP are rare, eight human fatal rabies cases
following Brazilian rabid marmoset-related injuries were
recently published [9]. Additionally, three cases of docu-
mented rabies in humans following old world monkey-related
injuries have been published, including one with an incubation
period of 37.5 months [10–12]. It is unclear whether rabies
is being actively looked for in Bali among monkeys or
whether deaths from rabies among monkeys have occurred
during the current outbreak. Thus, although few documented
cases of rabies in old world NHP have been published [13–
16], transmission of rabies from old world monkeys to
humans is theoretically possible and we consider that rabies
PEP should not be neglected in injured individuals.
It is of concern that fewer than half the number of
patients received rabies PEP in Bali, and that there was a
substantial delay in treatment initiation among those who
received rabies PEP outside Indonesia. Furthermore, of those
who received rabies PEP in Indonesia, only two received
RIG, which is considered necessary for adequate post-expo-
sure protection in previously unvaccinated individuals. A
recent Promed (the Program for Monitoring Emerging
Diseases; http://www.promedmail.org) posting noted that
RIG is currently unavailable in Indonesia [17]. Inappropriate
management overseas puts travellers at theoretical risk of
contracting rabies [18]. Thus, we recommend that, during
the present outbreak, anyone visiting Bali needs be advised
about the management of rabies-prone wounds and should
discuss pre-exposure rabies vaccination with a healthcare
provider before travel. Giving pre-exposure vaccination sim-
pliﬁes post-exposure protection to two doses of vaccine,
eliminating the need for RIG.
In addition to rabies PEP, travellers who sustain a monkey
injury in Bali need to be considered for antiviral PEP against
herpes B virus. More than 80% of macaques sampled at
Sangeh Monkey Forest in Bali tested positive for antibodies
against Herpes B virus (Cercopithecine herpesvirus 1), a natu-
rally occurring infectious agent that is endemic among
macaque monkeys from Asia [19]. In humans, herpes B virus
TABLE 1. Demographic and travel data among 45 travellers
injured in Bali, November 2008 to March 2010
Demographic and travel data N (%)
Sex
Male 24 (53.3)
Female 21 (46.7)
Age (years), mean (range) 36 (3–85)
<15 years 2 (4.4)
‡15 years 43 (95.6)
Reason for travel
Tourism 30 (91.2)
Business 2 (4.4)
Visiting friends and relatives 1 (2.2)
Missionary 1 (2.2)
Travel duration (days)
<10 16 (35.5)
10–21 21 (46.7)
>21 7 (15.6)
Unknown 1 (2.2)
Risk levela
Pre-arranged and organized trip 21 (46.7)
Risk travel 23 (51.1)
Expatriate 1 (2.2)
aPre-arranged and organized travel: use of the infrastructure of the travel indus-
try, standard or better hotel and eats mostly at restaurants serving large num-
bers of foreigners; risk travel: intended to identify travellers who will, by their
behaviour, encounter a substantial number of the risks facing the local popula-
tion. This classiﬁcation would generally include no pre-booking of accommoda-
tion for most or all nights and/or the use of accommodation speciﬁc to budget
travellers or those staying in the houses of local residents.
TABLE 2. Rabies pre- and post-exposure prophylaxis, type
of contact with a potentially rabid animal and animal
species among 45 travellers injured in Bali, November 2008
to March 2010
Pre- and post-exposure prophylaxis,
type of contact with a potentially
rabid animal and animal species n (%)
Pre-travel advice
Yes 18 (40.0)
No 15 (33.3)
Unknown 12 (26.7)
Rabies pre-exposure prophylaxis
Yes 4 (8.8)
No 41 (91.2)
Animal species
Dog 10 (22.3)
Cat 2 (4.4)
Monkey 31 (68.9
Bat 1 (2.2)
Rat 1 (2.2)
Type of contact with suspect rabid animala
Category 1 1 (2.2)
Category 2 3 (6.7)
Category 3 41 (91.1)
Time interval (days) between sustaining the injury
and receipt of the ﬁrst injection of vaccine (range)
Individuals whose treatment was
initiated in Indonesia (n = 22)
1 (1–3)
Individuals whose treatment was
initiated outside Indonesia (n = 23)
14 (2–50)
aCategory 1 (mild injury) included touching or feeding of animals, licks on intact
skin; category 2 (moderate injury), nibbling of uncovered skin, minor scratches
or abrasions without bleeding; category III (severe injury), single or multiple
transdermal bites or scratches, licks on broken skin or mucous membranes,
contact with bats.
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produces a fulminating meningoencephalitis with a mortality
rate approaching 70%, as documented in the context of labo-
ratory medicine. [20].
Avoiding or minimizing contact with dogs and monkeys is
advisable. In particular, travellers should be speciﬁcally
warned not to feed monkeys because this is the most com-
mon activity that leads to injuries [19]. If potential exposure
occurs, immediate washing of the injury with soap and water
for 15 min, and then disinfection with antiseptic, is strongly
recommended as a ﬁrst-aid measure before attending for
medical care.
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Abstract
We report a microbiological process for the documentation of
prosthetic joint infection (PJI). Intraoperative periprosthetic tis-
sue samples from 92 consecutive patients undergoing revision
surgery for PJI were submitted to mechanized beadmill process-
ing: specimens were aseptically collected in polypropylene vials,
ﬁlled with sterile water and glass beads and submitted to mech-
anized agitation with a beadmill. The documentation rate of
PJI following culture on solid and liquid media was 83.7% and
the contamination rate 8.7%. Final documentation was obtained
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